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KEEPING TAB ON SICKNESS IN THE PLANT. 
By DEAN K. BRuNDAGE, Assistant Statistician, and BERNARD J. NEWMAN, Consulting Hygienist, United 

States Public Health -Service. 

FOREWORD. 

Industry to-day is spending hundreds of thousands of dollars for 
industrial hygiene, often largely on "general principles." Certain 
manufacturing plants are paying specialists as high as $400 a day to re- 
view their working conditions. Others are paying from $100 a day to 
$1,000 a week just in order to know the hazards which may affect 
their output through injuries to their workers, and many other estab- 
lishments for the first time are spending large sums to make their 
factories healthy places in which to work. Industrial hygiene is 
making a tremendous appeal because it is being realized that it is 
based not simply on altruism but also on good business principles. 
It is popular because it pays. It is not a reflection on the spirit which 
prompts these expenditures to say that for the majority of plants 
much of this investment is spent somewhat blindly. On general 
principles the industrial physician recommends that the factory 
should be well lighted and well ventilated, hhve sanitary conveniences, 
that the processes of manufacture should not expose the workers to 
injurious substances or gases, and that excessive fatigue should be 
avoided. These general principles are admittedly safe and sound, 
and when put into practice will and do improve the health of the 
worker, increase his efficiency, his production, and his earnings. 

It is also sound business policy to see that these large sums of 
money are spent so as to secure the best possible results. But best re- 
sults are obtained only with knowledge of the conditions causing ill 
health peculiar to each specific factory and to each particular occu- 
pation or department in the factory. Rarely is it possible to deal 
effectively with peculiar conditions by general measures. 

The up-to-date plant manager has a right to demand a method 
for discovering specific conditions in his factory which cause ill health. 
Factories ordinarily do not have men capable of analyzing correctly 
the sickness situation in each plant. Even industrial physicians 
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can not hope to discover all the conditions which are reacting un- 
favorably on health. A knowledge of what sickness occurs, and of 
when, where, and how it occurs, is to be obtained authoritatively 
only by the statistical method. The industrial physician who Wishes 
to spend his appropnation wiwly should first of all keep tab on the 
sickness occurring in his establishment, and then analyze thoroughly 
from time to time the statistical information he accumulates. 

In a recent publication,' the United States Public Health Service 
presented a tenltative standar(d plan for recording and reporting 
disabling sickness in industrial establishments. This plan was the 
result of considerable study by the Public Health Service in coopera- 
tion with a committee of the American Public Health Association. 
It is desired in the following pages to point out what the advantages 
of sickness statistics would be to the administration of industrial 
hygiene and to its study. 

I. The Necessity for Sickness Records. 

It is in the interest of the employer to ascertain whether or not the 
rate of sickness in his establishment is high or low or normal, and to 
know what conditions, if any, are causing ill health among his em- 
ployees. It is in the interest of the employee, also, to know which 
working conditions are, and which are not, injurious to his physical 
well-being, for good health is obviously a fundamental asset of the 
worker in the struggle to provide adequately for himself and his 
family. Being the first requisite for the performance of efficient work, 
the health of the worker is highly important frcm the standpoint of 
the employer. 

It is easy to see that ill health means tremendous losses both to 
employer and employee. It is only throughl contemporary statistics 
that we can gain a conception of the magnitude of these losses. 
Unfortunately, sickness statistics are at present very incomplete and 
fragmentary, but some studies of the subject have been made. In 
1915-1917 sickness surveys were made in various localities by the 
Metropolitan Life Insurance Co. A summary of their statistics as 
printed in the Public Health Reports of April 18, 1919 (p. 778) shows 
the average annual loss of working time occasioned by disabling sick- 
ness to be 6.9 days. With about 40,000,000 wage earners in this 
-country, such sickness would approximate 276,000,000 working days 
annually, or the loss from production continuously of the labor of 
about 1,000,000 wage earners. "This means," as one of the writers 
has stated before, "a wage loss only, and does not take into considera- 
tion those other losses through the slowing up of processes which 
depend upon the continuous performance of the skilled laborer, nor 

1 "S ickness Records for Industrial Establishments," Reprint No. 573 from the Public Health Reports 
of Nov. 14, 1919. 
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the overhead charges of supervision and operation which continue 
whether or not the workers are present," nor the labor turnover 
occasioned by sickness, nor the impaired efficiency generally pre- 
ceding and following complete disability. 

There can be no doubt that every manager is eager to bring 
these losses down to the minimum, just as every worker, for the sake 
of himself and his family, is anxious to avoid getting sick. The 
management of many plants has recognized the principle that the 
preventable illness of employees is a leakage which proper factory 
health administration can cope with and control; but the principle 
they do not seem to grasp is, the simple proposition that accurate, 
current information as to the occurrence of sickness and as to the 
conditions under which disease prevails in specific factory buildings, 
departments, occupations, or processes in the plant is essential for 
correct determination of the sources of trouble and of the relative im- 
portance of measures designed to ameliorate unsatisfactory condi- 
tions. Scores of plants that have spent and are still spending thou- 
sands of dollars for sanitary improvements have not spent one cent 
for the statistics that would furnish the accurate information often- 
times indispensable for intelligent action in coping with the prob- 
lems that affect the health and life of the industrial worker. The 
collection of information to ascertain the causes of and to locate the 
responsibility for the sickness occurring has been completely ignored. 

Yet it is difficult to see how the prevention of disease among 
industrial workers can be accomplished with scientific accuracy and 
properly directed effort without a current index of the health of the 
workers such as a properly administered system of morbidity sta- 
tistics would afford. What is needed is statistical knowledge of the 
reactions to and the consequences of varying plant conditions. Such 
knowledge can not be obtained with any degree of accuracy unless 
carefully thought-out records are installed and maintained under 
proper supervision. 

In the past not much attention has been given to the need for facts 
concerning the sickness problems of industrial establishments. Cases 
of illness have to some extent been recorded, but not in such a way 
as to permit analysis with respect to sex, age, occupation, and other 
important conditions of physical status and environment of the per- 
sons concerned. Even in those establishments where the medical 
service is of an efficient type and where the records are kept in a 
businesslike and accurate manner, the chief factors are not recorded 
in such a way as to be expressed in rates based on the number of 
employees exposed. 

It is heartening, however, to observe at present a well-defined 
maovement for keeping records of sickness and for making them avail- 
able for the study of industrial hygiene. There is a growing tendency 



among progressive managers to keep some sort of record of the sick- 
ness that occurs among their employees. This is evidenced by the 
requests for information and the general willingnes of establish- 
rnents to cooperate with the Public Health Service in the work of 
collecting morbidity statistics. Many plants have instituted medical 
or nursing service, or both, and from the reports of their physicians 
and nurses have devised various forms of records for sickness. Among 
health officials, and more particularly among those who are interested 
in statistics of sickness and of the prevalence of various diseases, the 
need for facts as to illness among industrial employees has long been 
felt. 

It may appear to some that sickness records are unnecessary for 
plants having sanitary work places and no injurious processes or 
occupational hazards. Such an attitude is unjustifiable without 
knowledge of the sickness rates prevailing in these establishments. 
Under excellent conditions of work it is still possible for the frequency 
and severity rates of illness to be above the normal expectancy as 
the result of bad housing or poor drainage or defective sewerage or 
insanitary drinking water or other wrong living conditions, in which 
instance it becomes the duty of the employer to extend his activities 
beyond the confines of his factory or mine or store and to cooperate 
with municipal authorities and civic associations to right the injurious 
conditions responsible for the excessive disability discovered. 

A specific exatmple of the value of cllecking up conditions outside 
the industrial plant is contained in the following extract from ani 
article by Assistant Surgeon General H. R. Carter 1 in which he refers 
to Roanoke Rapids, N. C., a mill village of about 4,000 population. 

"Prior to the malaria work the population was continually chang- 
ing. Wages were good, work was abun ant, and people came, but 
they developed malaria and would not stay. The mill managers 
estimated the efficiency of their employees at from 40 to 60 per cent 
during the four unhealthful mnonths. During this time machines 
were constantly idle. The mill physicians, who attended employees 
without charge, averaged during the summer months for 1912 and 
1913, 50 calls per day for malaria. During 1914, the first year of 
malaria work, * * * tho efficiency rate rose to 90 or 95 per cent, 
and the average number of calls for malaria for the same months was 
three daily. In 1915 there was no question of efficiency to be con- 
sidered-it was normal. The average of doctors' calls for malaria 
was one in three days. 

"One of the millmen writes: 'The money spent in your campaign 
against malaria here gave the quickest and most enormous returns 
I have ever known from any investment.' It did pay in the first 
year from 100 to 400 per cent." 

I "The Malaria Problem of the South. ? Reprint No. 552 from Public Health Reports, vol. 34, No. 34, 
Aug. 22, 1919. 
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Furthermore, how can one tell what is and what is not a hazard 
to health without a measurement of effects? Doubtless there are 
a number of harmful conditions in industry that have not yet been 
generally recognized as such. An industrial health hazard should be 
interpreted to mean any working condition which is responsible for or 
contributes to physical injury or illness, including the presence of 
poisonous fumes, vapors, gases, liquids, and most factory dusts; 
excessive heat, cold, and humidity; the handling of materials known 
to retain or suspected of retaining harmful bacteria; the frequent 
lifting of heavy weights, long hours of labor, muscular strain, and 
like conditions which predispose workers to disease. Though not 
very much is known about health hazards in the various trades, it is 
safe to say that they are numerous. It is alleged, for instance, that 
there are over 600 branches of industry where poisonous fumes, gases, 
or liquids are present, and more than 65 industries in which dust is a 
menace to health. There are an unknown number of processes where 
fatigue is the result of muscular strain, and where organiic weakhess 
of the workers, often unknown to them, increases susceptibility to 
occupational disease. In view of this situation is it not advisable 
to know the efiect on health of varying plant and municipal condi- 
tions ? Is it not desirable to keep a record of sickness so as to enable 
the management to keep its finger continuously on the pulse of the 
plant? When the cost of information is so relatively slight, what 
objection is there to provision for the veritable barometer of health 
which morbidity statistics create? 

1I. What Sickness Records Will Show. 

Properlv kept and carefully analyzed records of sickness will 
reveal to the management and to the operatives those facts which 
are essential for effective measures of control. Specifically, what 
facts- will the proper sickness record tell.? Permit an answer to this 
query by the use of an illustration: 

Suppose a certain industrial establishment-it matters not what 
kind-learns, by recording its cases of disabling sickness, that the 
time losses due to illness among its employees approximate six 
working days per worker per year. According to the findings of the 
Metropolitan surveys mentioned previously in this article this rate 
of sickness is fairly normal. Apparently the health status in the 
plant and community where the workers live is above the average. 
But does the sickness rate for the plant as a whole tell. the whole 
story? Patently it does not, for it is entirely possible that the illness 
rate applying to the plant may even be fairly low, while the rate in 
some particular occupation or department is amazingly high. Sup- 
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pose the plant in question employs 2,000 persons. We should find 
that the general sickness rate for the total number employed is 
affected to no appreciable extent by a very high morbidity rate in 
one occupation or department engaging only 20. For adequate 
information a smaller unit than the plant as a whole is indispensable. 
Generally the most satisfactory unit is the occupation, although 
occupations which include workers engaged in processes having 
different health hazards should be subdivided; molders, for example, 
under the circumstances usually obtaining, ought to be subdivided, 
as brass molders,> gray-iron molders, and malleable-iron molders. 
Sometimes classification by departments is best, as when the hazard 
is not involved in the occupation, but is due to departmental or work- 
room conditions, such as inadequate lighting or poor ventilation. 

Assuming that the factory under discussion has kept sickness 
records on the basis of occupation, what can we learn from the sick- 
ness statistics for the occupation in which disability is found to- be 
excessive? The first questions should relate to the character of the 
personnel. Are the majority of the workers in the occupation male 
or female? Are they advanced in years? If most of the workers 
are men in the vigorous period of life, manifestly it is necessary to 
seek furtlier for the explanation of their abnormal illness experience. 

The sickness records should show what preventable diseases are 
causing disability among the workers. Suppose in this instance that 
the high rate of illness in the occupation in question is due in large 
measure to a startling amount of respiratory diseases, and that the 
frequency of digestive disorders is excessive. Let us now turn from 
effects to causes. Are the sources of trouble to be discovered in con- 
ditions incident to life in the community or are there deleterious 
working conditions in the factory? Since relatively few workers in 
other occupations of the establishment experience respiratory or 
digestive disorders, obviously the causes are not to be found in the 
community at large nor in general factory conditions, but can be 
assignled to the hazards prevailing in the one occupation where the 
disease rate is high. The existence of respiratory diseases suggests 
the inhalation of deleterious factory dusts as a possible cause of 
illness. If harmful dusts are a feature of the process and if the 
workers in the occupation are not protected from this hazard, then 
the removal of dust particles from the air by mechanical means or 
their prevention by wet processes or modification of the present 
process or the use of respirators if it is impossible to prevent or 
remove the dust, is suggested as the means of disease control in this 
instance. If dust is not a feature of the manufacturing process and 
if the absence of a dust hazard is scientifically determined, as by a 
dust analysis, then the causes of respiratory illnesses must be un- 
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covered by further investigation. Is dampness or darkness a feature 
of the workplace? Is the ventilation good? Are the workers 
exposed to heat or cold or alternating heat and cold, or to drafts? 
Is the atmosphere contaminated with escaping gases or fumes? 
Are consumptives at work in the midst of others? Are room tem- 
peratures kept too high and is the air too dry in winter? When the 
answers to questions like these are determined, the sources of hazard 
in all probability will have been discovered. Only the question of 
remedy then remains. Perhaps the nature of the hazard itself will 
readily suggest the appropriate means of protection, or the need for 
some comprehensive program of correction may appear. 

A similar analysis of conditions may reveal the causes of digestive 
diseases among the workers in the occupation. Do the men have 
a proper place in which to eat lunch? Is the noon recess too short? 
Are the lunches eaten cold? Or are "grease joints" near the plant 
patronized at noon? Are there nauseating odors in the workroom? 
Is the drinking water pure? 

Should an increase in communicable diseases occur at any time, 
inquiry should be made as to the presence or absence of cuspidors, 
the extent of spitting upon dusty floors, the adequacy of washing 
facilities, the cleanliness of toilets, the common use of towels or 
drinking cups, the promiscuous handling of wiping rags, dry sweeping 
during working hours, the crowding together of workers, and other 
possible causes of transmission of infection; such inquiry is expected 
to bring health hazards to light, and make evident the need for 
specific preventive measures to reduce disease prevalence. 

It should be understood, of course, that in the above illustration 
no attempt is being made to present all the possible factors responsible 
for occupational diseases, nor to indicate all the preventive measures 
designed to eliminate or reduce to a minimum the sickness existing 
among industrial workers; the illustration is offered simply to suggest 
a method of analyzing sickness records for the purpose of uncovering 
causes, finding remedies, and increasing the working efficiency and 
personal comfort of employees. 

The most satisfactory method of comparing sickness rates for 
different occupations from month to month, and of observing the 
relative frequency and severity of different sorts of disease, is by 
graphic representation. Graphs or charts furnish a clear conception 
of general tendencies over a fairly long period of time and bring out 
the mathematical relationship of the factors compared. The accom- 
panying chart suggests the sort of comparisons that could be made to 
advantage in studying the changes in disease occurrence in any 
industrial establishment. The graphs presented are entirely hypo- 
thetical and do not at all represent any known situation, but will 



April 9, 1920. 888 

HYPOTHETICAL GRAPHS TO ILLUSTRATE METHOO 
OF AfiALYZING SICKNESS STATISTICS 
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suffice for the purpose of suggesting what facts it is desirable to 
observe in graphic form. 

The accompanying chart, though hypothetical, may be briefly 
analyzed to advantage for the purpose of making clear how certain 
interesting points can be brought out by graphic portrayal. The line, 
for instance, representing all diseases contracted by workers in the 
factory, exhibits no general tendency or trend; disease, therefore, is 
neither inereasing nor decreasing. There is, however, a rather well- 
defined seasonal variation, the peak of sicliness in both years being 
reached in midwinter, and the period of least illness in early summer. 
The line representing communicable disease shows that apparently 
some major epidemic occurred near the end of 1918, reaching its crest 
in January, 1919, and that after the opidemic had spent itself the 
frequency of communicable diseases became relatively very low. As 
regards inervous diseases, there is a well-defined upward trend after 
Decemnber, 1 91, or January, 1919, which suggests that at the beginning 
of the new year sonme change of policy, suclh as shifting from an hourly 
to a piece- ork basis of Pay, or speeding up, may have caused the 
marked increase in nervous troubles. 

Comparisons of sickness frequency and severity by occupations, as 
shown, locate the places where good and bad health proeail, arul can 
be made the basis for cooperation between the management and tho 
workers for the improvement of harmful conditions whether they 
exist inside or outside the boundaries of the plant. The inclusion 
of clerks amrong the occupations is intentional-to suggest the possi- 
bility of using this occupation as a standard of comparison on the 
su,upposition that the clerical worker, being usually unexpo5ed to 
health hazards, ought generally to represent the normal sickness 
expectancy. 

In preparing charts such as the accompanying one it is usually 
advisable to plan a time period of at least two years. so that the rate 
in one year can be compared with those in the preceding year. Thu"s, 
at the time of installing sickness records, a chart could be outlined for 
two years in advanee and the graphs coul4 be drawn to date period- 
ieally until the time has elapsed. This arrangement usually elimi- 
nates the necessity for statistieal reports showing the figures by weeks 
or by months. The executive when once accustomed to the use of 
graphs will find tienm a great convenience, because they enable the 
mind to grasp the facts quickly and easily. It is pertinent to add 
that graphic methods of self-analysis, even when applied to disabling 
illness, give promise of uncovering hitherto unsuspected and un- 
necessary costs arising from occupational hazards. 
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III. What the Federal Government Will Do to Aid in Establishing Systems of 
Sickness Records. 

The United States Public Health Service hopes to aid in the task of 
keeping tab on sickness in industrial establishments in the following 
manner, and for the purposes stated below: 

1. To assist any plant (a) in devising forms specially suited to the 
plant, and yet conforming to certain standard requirements for re- 
cording sickness, and (b) in analyzing the records whenever such 
analysis may lead to an improvement in working conditions and the 
lessening of the losses due to sickness. 

2. To receive regular reports from such plants as may establish 
systems of sickness records that conform to standard requirements, 
and to tabulate, analyze, and publish these reports. 

3. In certain instances, to tabulate and analyze the sickness 
records in detail for the purpose of presenting the sickness experience 
according to sex, age, occupation, or other recorded conditions 
which may influence the illness rate. 

In other words, it is hoped that service may be rendered in two 
general ways: (a) To assist plants in keeping and interpreting sickness 
records for their own use, and (b) to render the experience of these 
plants available for each other, as well as for any plant or individual 
interested in the prevention of sickness among wage earners. 

It should be understood that in any publication of these statistics 
the identity of no plant will be divulged without the consent of the 
plant concerned. 

The tentative forms presented in the earlier paper already referred 
to will doubtless need modification to fit the conditions that are 
peculiar to individual plants, and for this reason it is hoped that 
establishments or sick-benefit associations contemplating the col- 
lection of information concerning the disease prevalence will take 
up the question of sickness records and reports with the Statistical 
Office of the IJnited States Public Health Service, 228 First Street 
NW., Washington, D. C., either by personal conference or by corre- 
spondence, with the view of establishing active cooperation. For 
it is only through cooperative and coordinated effort that com- 
parable sickness statistics can be accumulated and put to use for 
mutual benefit. 
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